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1} IntrDifuctiDn. 



Tli«* yflii for purch.iing i Digliolve Bnphic PrDcessor for your computer. Yeu 

!r^^t tit.bliBhmtnt. .Ith special gQverS.iSt 

tl^hJn, ^'9^PT"'' '"^'-'^V. New thanks to ne. adv.nc. i. %ondu't" 
? ! '° ^'"'^ re»lution graphic to yZ 

i;;r n tKl ° °^ "till heir., 

tfr.« ,Jv*ft*«.. n«.l fill in and return the ne..Utter .pplicat Ln 

:e;:n^u:r^o:isjSJvr''''' '° °" n../%r..hu. 

Jh^Vjf!^^''!i^ ""^ ^ °' development k .arr.ed 0. t : rv 

nin.r! by Digisolve. The VGPJt is thi first product in the secontf 

generation of graphics piriph.r.lt ffo« SlffUolv, *nd «86 designed after 
r ir:?; I DigiscWe, software developer, and ,,Tu\srl lf 

^ llli f ^V'^ generation of graphics products. Many n.K feature h-«. 

r«ftgr of graphics userB as pgssible. 
V0=P.3:t Bftln FB*tur»R. 

5f2 X 51? re^_ql4U.^ Sr^^pAics diBpUy, 512 x resiHution in US6 wde. 

44k Of onl.B**tfi «ISjstli-V:,. 

Vetttof- drawing at up to 1400000 pixels per second. 

Hardhsre character generator, up to 05 characters by 64 llHii. 

Hardware PAN and SCROLL. 

Progranmable border colours. 

2 icreen images stpred at th.e ii«0e tine. 

flppu.oft, p^^.it,,: fl*»*f*^,sB Tfl,8C -toHuirt wmart. 

Printer dump an* Bl«'t save utUitHl. 

Colour expansion capability, 

Video synch locJt option fer vidfo r»cordIri!i, 
Video soft twlfph. 

Fully Apple ][, fippjs ji, Apple ][f compatible. 
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2) Ufipicklng And initfllUtiW* 



Cartfully risDvv «11 tfrt iti«r» siipfiiiiMl is y«tt frW tbti^r pafHiig. You isheuld 
h«vt tht ^DlLOMingi 

Dnc DlgisDlvi VSFK cird. 

One Video rftdirectton lead. 

Qnt Applfis.olt support diili. 

QnK TftSC support dltk. 

One Ptscftl support difi:. 

Thic rntnual . 

If «ny of tht«« Itvoii ire miffiing then contact your dealer for « repl acfiment . 



Now inspect the VGP][ c«rd and asEDciAted parti for any itiipping dim^ge. H 
tfvt i* defliifltd thin return the complet* VBPH pickagfr to your deeler for 

repUcement, Do n&t itteupt to utt the card if you tre in «ny doubt about ii% 

condition. 

During the following inetallatlon procedure for the VBP][ card the flppU 
computer must be switched OFF, finy attempt to InBtall the VBME *hM thr 
Apple ift switched DN Hill poBSibly damage the VQPH card sRtJ/or the Apple 
computer. Any attempt to instaU the VGPIE with the Apple powered up will 
INVALIDATE THE HARftANTV on the VBPit card. 

The first stage of the installation procedure is to attach the video lead tD 
the VBPU card itself. The video lead has a brown four way connector at one 
of its ends and two phono connectors at the other end, The end with th(? b.rQiKn 
four way connector plugs into the VGP][ card at its narrow end. Examine the 
four way connector on the video lead to find the side which has four thin 
rectangular holes. This side must face out from the VBPJE card when the cable 
has been plugged in. Plug the video cable into thl car* ^ind ftilfC eurt thiet 
t&# ertefi**fctW i» correct, 

l4bt» remove the cover froii your computef atid' fiffrd i fi^ei •lot fdr VSPII 
card. It can be plugged into slots 2,3,4 or 5, Digisolve strongly recommend 
that slot A be used for the card if at all possible as many software packages 
¥thiz^ rmnAih the VBP]C card require that this slot be used. Carefully route 
the vide-o cablt aloflfslde the VBP]t card and out of the rear of the coeputer. 

Thire should now be 2 separate cables wSiich form the video cable assembly 
running out of the back of the coaputer. One of these cables has a phono plu^ 
on its end and the other a phono socket. The cable with the phono plug Oft the 
tnil plug* Into the video out connector of the Apple and the cable with the 
phono aocktt on Us end has the cable which connects to your video aonitor 
(tht one ifhlch was plugged Into the Apple) plugged into it. 
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]nV^?*^ 5^"' "l.""" * vld.O .witch Circuit b.llt 

Ihl T 40 column Apple video or 

tl fh-Mi^^M k'! t''^ '^nitors then si. ply connect the VGP monitor 

to thtltMl Which hat the phono SOCKET on its end. Von hII\ usually n.ed . 
phono plug to phonp plug Uid to do this. "s^auy nseo t 

rl^n^lr?* ^''"."f t^^^^S "-"^ to trap .ny K.res which 

«y connect your ftppJe to any peripheral devices «hen doing so. Switch th« 
computer on and boot DOS from the ueu<1 s/fitens disk. If you do not oet a 
d:=play on the nonitDr thtl> th:i W*t flfetly ens.: 5f ■ problem that the 

video cable has been in«talUd incorrtfctly. Chscfc its in.ltllation *nd trw 

SuitfibU VidiQ ponitpn, 

For best result. Digisolve recomoend the vil of a P39 long persistancs video 
moni or .ith it least IZHHi video liindNldth. He hivi ^ound that the fippla /// 
•onitor gives acceptable reiulti alttioagh mary independant manijf acturers of 
video monitors can also offer product! which will Horli. with the VSPrr card. 

H you use an ordinary green or white phosphor short persistance monitor the 
thp card =tll worV perfectly, however single horizontal lines may see. 

to flicker. Th>s effect 15 due to the use of interl.ced video to dLlay 
horiJiontal resolutions of greater than 256 pixels. If you find this flicker 
i» u.R«cerpt*MB then we suggest that you either purchase a long persistance 

wh:c npt Show flicker with any display phosphor. a general rule 

lie ering can be kept to a minimum by keeping the brightness ard contrast 

S '.f/ " ^° ^''"''^ ^"'^ operating the 

VBfll card in a room which has been lit with fluorescent lighting. 

Video Synch and other options. 

BBBKSbS-BKCseilBS'BSB K E F B ■ a E G S B B B 

The Video synch option allONE the VBPJt card to be locked to an external 
synch source to allow video overlays. This option consists of a separate card 
Which can plug into any free slot in your Apple computer, and which pltrb* 
into an external Iv p-p composite synch source and the VGP][ card itselfT The 
.ain use of the video synch .*M on iB in the television studio where the 

n.^iLf^fK f "-^^ ^i*" overlayi or titl« for Uages being 

generrted by a televisior, camera. 



The second *dd on product ifl the VGP][ faMly is the VGPir colour expander 
cirU. ThiB card plugs into the ilot to the right of the VOPJC card and 
upgrades the V6P][-, operation to di.pUy each pl'i,*!' In tm. J B loll>irl. 
Thi* card can drive any colour monitor with separate R,B,B and S/NCH inputt 
er drlv. ■ Mnothrtfuir fttihmr in eight levels of intensity. ■ 

Many "nftware P*cl(ifle. are being prepared or are already .vallabli for th. 
^GPK card, flppllc.t oni already available include Architecture, Design, 
Brephics ftrt, Therwl RBdelllng aAd PCB design. ' ' 
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3} Unpiclcing And InitilUtion - colour iMpAnilon 



DigisDlvt'fl VGP][ colour txptndffr iUoNi tht opirAtlon of tht V6P}E gr«phici 
procBiiDf pirlphtril for ihw Applt H catputtr to bt tMptndvtf inr optratlDn 

in 8 colourt. The V6P}t colour e^tpinder package consists of a VGPIC colour 
#Kpan(Jer card with 12ek b/tefi o+ screen meinory, a nDncschrome video leid and i 
colour video leadr The colour expander card occupies the slot to the right vi 
the vePJ[ ctrd In the AppLe conputer and plugt Into the VBPH card. It ctn 
itt^m *ny Wleur i™ait6r mth 5*p*r;af» R B B AM lyncft tflputs it *;itftMr TTt 
or antloguft Iv p'p UveU, ur a ftonochrou nonltor Ln 6 grty iccU Iflvtli. 

A« frit* tht InittlUtiW oi th* V5P3t car^d it U fctiit liportiivt that tfta 
power to your computer is switched OFF during this installation procedure. 
Switch your ftpple ][ off and remove the top cover, Locate the ilot in which 
your card has been installed and inake sure that ih« Wlot to iti right 

ft ilfo frte for uie. If thia alot iG not available then you muit re-arrang« 
your cardft iD that you havt two adjacent free aloti 2-3i3-4, or 4-5. Remove 
thf VBP][ card froRi th« Apple end diaconntct thi vldto Itad -froi ft* 

Check the V6P3C expander card for any ihipping diiage. If you art irt an^y 

doubt as to the condition of the VGP3E ewpander, return it to your dealer, do 
not try to use Iti The V6P][ card has a 26 way connector cLote to iti upper 
edge. The rear of the Wll expander also haa a (^6fvrf'tctQr« LlM up 

tht conntcfcora &nd: ji^tjitly piLih the tNo c«rdft togettftr. 

for grey tcale jnonochrofre operation, take the fflonochront vldao laad, Mhich 
hat a 2 pin connector on one end. and # phono plug on the other end, and plug 
it Into the t(*D pin connector on t^lr VfiPlt eKpander^ 

For colour operation, plug the colour video cable into one of the two eight 
way coh,n4CtorB at the narrow end of the expander card* Th* uppif connector 
generati^i an:alog'Ui Iv prf video signal! and the lotrer connector generates TIL 
level aignelfi. 

Replace the yGPlf card and the VGPDC expander into the Apple 5y5terp and route 
the video cable out of the back of the computer. Replace the top cover of the 
computer. Connect up the Apple's oionitor to the Apple video: output and the 
otticr nonltpr to the, OM.tgut from thc^ VMpandor cArd« 

The pin out of the 9 way cannon socket that it on tht Dthtr ind Of tht colour 
video cable from the VQPJ[ card is given beloNE 
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4.) e«ntr4i Inf orfliti on «nd Ttriinologyi 



VDur VeP ctrd ict» vtry much like « lophi it i cttf d pen plotttr Hlth driviingi 
appearing on i video monitor initttd of i fhitt of paptr« Ydu CM ir«« llnii 
novt to points and plot c,b.«r«cter>., 

flppleioft support provide* simple CDffin*nd» th*t m«ke ill of theie oper*tiona 
easy from AppiesD-ft. The ftourcfi code of thil lupport If Alio luppUid lO thit 
you can add n«»r cDnnsnds^ of ydur owiv or tt« tt^MB roiiiin« fro* eiatMrn codfc. 

UftUke 3 real pen plotter your yGP][ c*n ttore two ftcrcint 4uM of 
in^orrnation and you can choose hhith one that yoa would likl fo ftt tM 
monitor. Thit enables aophiitlcated animation effectt to be crsated ainco 
ifliaget tan bft criatid on the icrten which is not being ditpiayed and then 
Bcreent switched so that completv Hitt Iflagii appear with no ligni of th» 
drawing procetfi. 

In a real pen plotter It is not possible to erase a line once it has been 
drawo- Your VGP allows linefi to write and eraee acroen information as well ai 
tq invert tfrf screen (useful for draj^lflg n^p, de*tTtrctivt coreori.) 

THb V6P card has a resolution of 512 k 512 points, any one of which may be on 
□ r off, Point 0,0 is In the bottom left hand corner of the screen, point 
511,511 is in the top right hand corner. Your V6P card can not only draw 
lineft and points but also characters of varying size and orientation. The 
maximum number of characters that can be displayed on the screen is B5 
characters by 57 rows ( with descenders ) or 65 characters by 64 rows if 
l#?M?r ease 1* ftcM: required. 

Above all the Vector Processor is very fast. It can draw characters and lines 
at up to 1400000 pixels per second, and does tM» in p*rali*l ^ith the 
flppJf.'f processor. This means that whilst the VGP is drawing a line the Apple 
tati 'B« calculating the co-ordinates of the next line to be drawn, 

In t,h,i:S e#nual X and V co-ordinates of points and lines are often referred 
to-. Ilie V©P's X axis is from left to right and ths Y aKis from bottocn to top. 
Thus a line drawn from X = 0,Y-0 to X=5n^ Y^Sll would be a 45 degree diagonal 
frpm the bottom left hand corner to the top right hand corner. 

The VBPJI's image space can be viewed as 1024 pixels across by 512 pixels 
deep. *ihen the first page is displayed the left hand side 512 piKsls X " to 
X - 511 are shown on the screenr When the second p*g* ii dliflaryfejj ttw Piffii 
h.*nd side qf thgt UWi am X ■ 512 U X ■ 1023 i« diepUyed on the screen, 

f(ie VGP][ can also PfiN and SCROLL the graphics image on the screen. This 

ffature has been provided to allow scrolling of text and fast movement of 

grapftit* levges. A PAN eovement is the sidewsya sliHt of the screen itage, a 

SCROLLIoe iior*eent if the vertical eoveeent o* the screen Uage. 

The VBPlt coiwr mpantJ^r ayetftt Mp»nda the operation of the VBPlf to 9 
colours, In thiE pode each pijfel may be individually set to any one of the 
eight possible colours which are available with the sKpander. The support 
•oftware has been written to operate with ttre VSPJt c*rd M its own in 
■onochroae, and with the mil card plua Colour expandar card In colour. 
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5 , } Appl tiof t iLLpport I 



Iflth your vtctor prpcftfor cdvii in Appltioft tupport dltk. This cpntaint • 
prcgr^fn in Hidchin^ code thit «dds entri coftiiindi to itandtrd Appltftoft Hhich 
4II0H you to usi thi VBP]£ In « vtry t.tiy nay. 

Should you not with to use Applesoft for your programs then you may use the 
lupplied source code of the Applesoft pupport #s the pasis of « rrnchinfi code 
program to drive the card, or utfi the 0r PASCAL tappflH VfKitti i* 

prpvidrd «Hh the V&PK cird. 

To get Applesoft support to work you must boot from the normal DOS rfistettCp 
PUce the Applesoft support disk into drive 1 then type 'RUN H£UO', The 
program will tun and ask for the slot nunbef in NhicH VSfH' ^^fk 

idistalled. Type the slot nuiber foUoHed by <RE7URN>* the prograffi will load 
in the Applesoft support. 

If the loading Dpef^^|-^n is successful then you see thff :UEU^1 Applesoft 

flashing cursor on t)ie screen, H you do not get to this iifcaQe then consult 
your dealer or Digjsolve directi Digisoive have encoLintered scsoie har^wsrp 
configurations (suc;h as hard disks) that are not directly conpatible with th« 
V6P]C support. H this is the case then special verslpns of the support 
BOftWire may be available for your particular hardware configuration, 
Dlftiwlvp will make every effort te give ypu a version of the support 
softMArr fihiVW ivi 11 ivork with your system. 

When the support is loaded it initialises the VGP]I card, (nonochrDnie 
operation is assuaed, both screens are cleared, and cfivpltr of acrten orrtf 

pen, pen donn and normal write node are selected. The video switch i£ set to 
display Apple video, the display format is set to USfl 6OH1 525 lines with a 
display resolution of 512 x 416 pixels biprder colour is eet to black. 

This dllQHis drftriRt to. ftfrt riflht awayi 

You are no^y in a position to try the demonstration program on the support 
disk. Type 'RUM dtW\ The program asks If the colour expander is fitted, 
type V ot Ni The correct operating mode is selected in^ thcii a nri4t 0^ 
programs are run, These all use Applesoft support and are not protected in 
any »«ay sD that you nay look at them and see e>;ainple5 of the support commands 
ifl opefctioflt 
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6.) Appitioft Support - cDisandfi. 

Appltioft support proviciet you with nc«4 CDfliAAntis that operate only Hith 

Digisolve I VGP}C cird, fill of then coiiandt itart #ith • I (tht i»pffrft«ffd 

chiracttr), folloMtcf by the function name and usually one or more parameters. 

If you use another vysten nn the Apple, which also uecb the I character to 

iffplenent extensions, it will not operate with the VGP][ »li^per'ti Tti thi-M 
case, contact Digisolve direct ior advice on hatv to ute the graphic* ftyitiill. 

MfSR - iftlict V6P][ fornat. 

Thif connand is usually the first command issued to the support. It specififrB 
the Video format (either USfi 60Hz 525 line or ilK 50Hz 425 line) and if a 
colour iKpander ccrd hn been fitted. 

(^.«. SFM F,E 

H F is then USA video fomat U selected, if F is 1 then UK video format 
IS selected. If the V6PH is being operated without tJw eKpander, then C 
should be Q, otJtt,r«r,is« C «h^ould be 1, 

S^INT - select Interlace node. 

I 

The VGP][ uses interJacetf vidEo to generate the full resolution displays. The I 
VBP][ can be set to display no.n-interUc^d videg, which Ib usuaUy UMi to 1 
Wl#inatft -fflcfcer on ehort-perBiftttBc» ionfg^*/ 

e.g. tiINT I 

If I is then non-inUfl*c*d. Video Is Benerfttpd, if 1 is 1 then int#rlacec* 
video is generated. 

W - »et the eubpage for non-interlaced aode, 

H the V6Pn has been set to display non-interlaced vidfto then it only uses 
half of onboard menory to hold the two tcrecn IngM* This coAinand lets 

you specify which of the two halves of the display leaory ihould bt need, 
thus allowing four screen pages to be stored, 

**g- select screen page set 1 

E[S 1 select screen page Bet 2 

- re-initiiUsi the VeP][. 

This command resets all the VBPJi; settings except for format, colour and 
interlace (#M ibove conntndi] , Both icreens are cleared, screen one is 
Mlecied together with pen, pvn down and noraal write (white) Mtfe. 

e.g. I(N» 
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IPLDT - plot « lint. 

Thlff casntnd li uiid to driw « lini from iny point to iny cftKtP pilFttf 
dr«M A lint frofl thi Iflit point driHn to t ti«H point. 

t,g* bPLOT )C1|Y1 TO %2^n wuli driH t line bitNevn 2 pointt 

The above stdtetent my be continuecf «s follows to chain between pointt. 
e.g. kPLOT XltVl TD X2,¥2 TD X3,V3 TO K4, V4. . 

Lines may aUo bo drtttfl froi the current ■creefl petition to 4 n«tf point 4« 

f □! 1 QMS. 

ft.g. SPLOT TO X«,V4! 

The 'fo^Uoiving fixaiiplvi «r« ftUo valid uses of the lePLOT cooiiand. 

liPLOT fl*3,P TD C#4,D-1 TD F,H TO Y,Z 
tPLOT TO 121,161 TO fl,C TQ B,l..08 
(■PLOT 1,1 TO 100, iOB 

W - move tc B point. 

This cDinmand iv used to ffove to t new icreen position without dr^Ming onto 
the screen. 

■.,g, M 0|0 typuLd novB to the bottom left hflnd corner oi 

iiie icreen without dratfin:g a livit> 

- lift pen/eraser* 

This coftfliand takes no parameterE and is used to tell the V6P to liU its pen. 
C^ttimit^^ plGt Hhich follow this cofleand will Eeeffi to do nothing lince 

the pen hus been ilited. The screein position will be updated at ueudl 
hqweyer. 

f^g., %y would lift the pen or eraser (suspend its action). 

- lower pen/eraser, 

This coi^mancJ is used to lower the VGP's pen or eraser eo that drawing 
commands which follow it will have an effect on the Bcroen. 

9,g, liD would lower the pen or eraser. 
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- Hltct ptn, 

Thii coiAantf it Ui«il to t»ll thi VBP to use it* pen. Linefi drA^n onto the 
icntri with tht ptn iloHn Kill ippttr on tht «crfen. 

trE - select eraser, 

T-htft tofltf«nif tills thf VeP to use its eraser instead the pen. Lines drawn 
nth tfte erasar daiin Hill eraee datt <ro« thi icretn. 

fcCt.EflR - clear the screen. 

This coittmand clears the screen but does not ctanije the current screen 
position, H you went to clear scptW Ml thffi it I* lirperdtlvr |h»t 
current point is in the first screen area^ «nd that if you wish to clear th« 
sftC'Bna ktrum «SSt the current point is in the second screen. 

fiiCLEAR clear the scrEen. 

&n 0,0 I IcCUAR dear screen 1 

fc« 512,0 I KLHR clfftr screen 2 

- set current position to 0,0i 
This AQves few ^xyr^enft mmn tmkiUn to 0,i& tffe fiotton left frftnd corir^^r. 

tFLASH - fill the screen, 

— This cofffiTiand is used to set every piKel on the icreen on. It does not tf<fct 

the c*;rrent screen position, 

•■B" 4FUfiH fill the screen every pixel «lil be on* 

IcORfiW - select line txfl** 

B B B BB«««9 p l^lRllFBifeMttWtfiHi 'a a 

This cannand is used to tell the vectpr processor Hhich type of lint it 
should drew. T»e **©tof: #rdtr»*wr knows about four types of linest solid, 
dotted, daehfd Mi ddtted - dafAtd. 

**g- IDRAM teleel seHd ltTT» 

IDRAW 1 select dotted lines 

ID^AM 2 select dashed lines 

WRfl« 3 select dett«*l d*M«*d lines 
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IHfifi - itlict icrtvn pigi 1. 



THi» tcaitnd ftltcti thi firti tcretn ptge for tfivplBy:* ii ' to 511). 
t.g. IcKBR itLtct p4gc 1 



f.g. kHBR2 select page 2 



(TEXT - select cKAracter type. 



Thii CDiR«and tells the V6P what type and size of ch«ract«rs tvill be used Nhen 

the SlPRIWT coffiffiand is used. MEKT must be followftd by four parameters. The 
Hrst tND deccribe ths orientation of the characters ind the second two the X 

e,g. i-TEXT fi,B,C,D 

if '^'=0 then the te^t t^ill be nDr«Bl 

If A«] then the text hHI be italic 

if B>0 then the te^t Nill be on the X axis 

if I'i tMr) text will be on the Y axis 

C i5 the X scaling factor 
P is the Y scaling factor 

The selling factors for the characters should be in the range where 1 

gives the smalle&t characters and 16 the largest* If zero is used for cither 
of these p«rM«i^r# thK HHXl tUo result in thi Urgvfti witi of 

chairfcter . 

Tht follDWi^ «%^plt4 t^lib^ v^kHlt usi9 of tlio IIT^EXT CDftfiilrn^d. 
tcTEXT 0,0,1,1 the eeaUest characters are eelected 

trlEXT 0,0,1,2 the characters Mhich could b« used to give an 80«24 display 
are selected. 

knit Uin^^j^ 

If characters are drann vertically then they appear to the LEFT of the start 
point co-ordinates. Thus ttK OTOsiTEXT , 1 , 2 , 2; fcPR I NT "CftN'T SEE tIE" would 
seem to do ncxthing since the characters are being drawn to the Ivft of thi? 
current position , that is, off the left of the screen. 
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IPRJNT or k7 - print tiKt. 

Thi5 command is uted to print characters onto the tcrven in thp fiize ind 
itylfi that hivt bten ipecififfd in the (TEXT coiMnd.Thi VBP fcftSNt th« full H 
chAractcr upptr and lowtr case characttr ttt. 

t.g.. IePRINT "text to be printed" would (trlnt 'text tO be 

printed' at the current icrtBit position. 



iREAD - read the current icrten position- 



This command iG used to find out the current screen pDsition. After a tPLOT 
or any other command the VGP knows the last point that has drawn or moved to. 
This coaaand reads tha co-ordinate of that polM- Thi conoand is followed by 
imti Vif^i*bl** whi^h will contain tha i %nd Y poiitiona of the current 
position 4fUr the conMnd. Ttivie ttto variablei mutt be Integiri. 

•*t' liREfte it^y% reads tht current position 

and sets X^i and YX iccordlngly. 

kAT - read screen colouri 

Tflis cDmriand is U5ed to return the colour of a specific screen pixel. It is 
followed by three parameters the first two of which arc tht co-ordinates of 
1^% to be testedi the laftt being to M^tger »Kie« nlH bi set to the 

celour of the pixel. 

This Hill read the pii^el at X,Y and set PY. to the colour of that pixel. H 
the colour expander 15 not fitted, the value returned will bfi if t*» pi*^l. 
in on (white) or t if the pixel is off fblack). A colour systee returns a 
value from to 7» 

tuC - select cyclic mode. 

This command tells the VSP that lines drawn off the ripht hand side of the 
screen or the top Q:f the Kr«en iho«ld ml tm clipped aftd frir clispUyed by 
wrapping thee round to t^e other tld» of the screen. 

e.g. (C evt' cfslic AjOitv 

ID - set clipping piodv. 



TMl Cc^Mtnd: }e uied fo tiill tfte V6f th«t it should clip lines that ire drawn 
off the top or rlfht hand sitie of tM efrreen. 

e*g- ftC sMe^t ,^liMns eod** 
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tlNVERSE - lelict IflVirftQn iotfl. 



Thil cointnd tills tht VGP th»t when it writei inforiition to tht icreen It 
should be the inverie of the eniBtlflg icreen diti. Thi» fieHlty Jllowi *pr 
non dtitructivi curtort to bt dr«ivn onto thi scrttn. 

i-g^ trINVEfiSE ttltct Inviriion 

ttNORHAL - stltct nor»il Hrlting podt. 



Thi« coiiind tslle tht V6P to furiu inforBitlon to tht sif^tliih: «th ftirt tafcl^a 
Into account cKistini ifroin datA. 

'•fit ttNORHI^l. selffct nornal fflodt. 



This cnitjiFd c*u*p¥t * ntn destructive inverted cross hair cursor at the 
current screer^ posi.li^'^' to be drawn. This cufBflr nill be of the size 
specified by the dBTbRF commancJ, 

s^g- ItFQB dreH a cursor i 

In order to refnove the cursor and return the screen iwqe to iit previous 
state the StPOS conaand should be used againi 

SSTORE - let cursor in*-,.. 

Thl« cofliand is used to specify the size the curtor draun by the iPOS 
coflfliand. Valid cursor sizes are from 0-255, 

■ >g> ttSTORE 20 select cursor size to 20 

|rl - i nver t the screen . 



This cofpmencf is used to invert the state of fyery piyel on the ecreen. The 
current screen position ie not changed by thii cottimandi Every bUcii plxtl 
Hill bt changed to Hhitfl ind •v^vi'y mte piKtl mIH changed to %tM0. 

^'9* 41 invert the screen 

DrtwihB b-Iockt^ 

It is possible to draw sqtl#r« or rectangular blockfi using the vector 
prxttWWt. By executing IrPRTNT CHM(IO) i S by G pixel block scaled by the 
character cize in the iTEXT con^mand will be drawn tt the current screen 
position. By eitecuting k?hlH1 ChRfdH a 4 by 4 solid block will bt drann 
ffcaled ae above. 
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Nrlti iiDdtfl (nd colour conmindi. 

ThB VePK cird can be ■altctid to drtH in on* oi aight Hritt ■tDdes 



mu MH9 \ Dficriptloji* I Pen driM «H«:£t. I Emir tfr«n effect. 



[ 



NorftAl 


1 




t 




Write prot ec t 


! 


no effect 




no effect 


£rA«e regardless 


1 
1 


Br«fte 


; 

! 

1 
1 






1 

r 
t 


driH 


driM 


Invirt 1 




1 
1 




Invert 2 




i nvtrt 


j 
1 

i 
J 


draw 


Invert 5 


1 
1 
1 


invtrt 




Or 


1 


dri44 


1 
i 





The VG?}[ card by itself hat onLy; oi^e memory pl«ne, that iB, each screen 
pixel is reprfftented by one bit. If tltt ci^l&Ur iirpwtfer If ■fitttfd, tfttti ih* 
iy(te» has three r^emory planes (to give the Eight different states for eMh 
pixel), The above write modes can be set independan 1 1 y for each memory pUM 
i*i the system. Thf foU-SJflJWf ««'ftft*n^( i» prDyided to allow full tmit^l 6Vmt 
tM 9iri%§ fp,lc,(fi)^ 

ttASC - select A Special Colour, 

iC3eBei;.9C»»&SKKBBefiiisb esse keiim 



This comfliand allocs the specification of & particular write sode for each 
colour plane. It is followed 6y [>ne parameter if in Bionochrowe ncrilff, or three 
p*r«*tepi in CB^tcur Bodt, vtiut o4 nuft >arffMt«r is from a td 7. 

e.g. ItA^i^ {(i in tnonochrotne mode^ set write mode M 

M8C S^^jB:iS in colour lnode^ R is the write mode for RED» 

G is the write mode for 8REEN, B for ^LU£. 

It is obvious *^hat this command achieves in monochrome ftode, hgwe-er ths 
effect in colour eipde needs explanation. To diipUy the colour red, the rad 
■••ory' pla":fi"e limi itt on, and both the flr«n and blue laenory planes must be 
cleared. Therefore to draw in red, the red plans wrUe mode should be 0, and 
the green and blue plane write nodes should be 2. This draws in an absolute 
colour which is not affected by the previous wrttn tonttfttf. H Ihi blut antf 
green write model were set to 1 (write protect), the red pline would still be 
set on, but the green and blut planes would not be affected. This Is aj3<iltlvi 
colour, that is if the grf^n Of tltilr pUl^*^ ilt^* rtd would be dispUyti, 

but if lithir or both planes wr§ orif lOM othtr colour Hould bt dltpUyoii. 
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Thi nixt thru comnindi Are nornilly unrd to ipecify colour ielection. Thi 
ttnglv ptrtflittf ■lippiieil fi4^#r« ici th« coU%r, fV^hwr than * uritt Hodt. 
Moti thit thtie commindi fllio worl; in mDnochrome iodCj only the least 
tignificAnt bit of the partmettr it uied, it white tnd 1 it blAck. 

IN - sit abtolutf dplpur. 



Thit. CDBBAnd leleoti which colour planei are to ba srAfie^ And Mhich ire to be 
t«t When drawing with tlHi pffft^^ If tht tfijrw^ 1» »tl«Gte* *ft»r thi» Cflfl««iJi 
ftU plinet Min bff trtiffd by drtNin^t 



e.g 



SN 7 


BUck, 


All 


t<K A 


Red. 


The 






and 


t:N 5 


Grien . 






Blue. 




tiN 3: 


Yellow, 




tiN 2 


hagenta> 




fcK 1 


Cyan. 




«H 4 







plAneE are eraied Nhen dr«HFi toi 
blue «nd green pltnee ire erased 
the red pl«ne It set on if dr«Hni 



pHfle* if? on- 



&U - set idditive colour iKri te-protect ) . 

This command selects which colour pUnes are to he wri te-protec ted and which 
are to be iet when drawing with the pen. H the ere^e' is selected after this 
costand, pU.ttS.? that ,haye^ not been wr i te-protected will be eraeed. 



s-B 



7 

M 6 



will wri t e-pr otect all pUnes ■from drawing or erasure, 
Will write-jirotect the blue and green planet and eet the 
red pit-W9 n}^mn Urim., 6 HtMtfA piUMl t):#coinBs red if dravn 



I.R - set inverting colour. 



This coiiKiiand selects which colour plenee are to be inverted and which are to 
be set when drawing with the pen, U the eraser is selected *ft«r thla 

coninand theA pUn^i wiU N irifsd by drawing^ 



tR 7 
6 



will select all planes to be inverted when drawn, 
will invert the green and blue planes and set the red 
plin# «li«h tfrfiwTi. ^ Mhifff p^lKsl beconss rid tthtn drawni 



tcDR ^ select border colour. 



The VGP3[ can fill in the area between the edge of the display region and the 
■dge of the screen with a solid colour. The command takes one parameter which 
specifies the border colour. The colour paraseter ia as the command above. 

t.g. ttR select border to be «hlt< 
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liA - ifflffct Applt vidfD. 



Thiv conmind 1» utttf to ivt tht VBPH'i video twitch to ttlect the Applff'i 

vltfea- If you ire using two <ronitor< cnt *or the VGP3E *nd one to tilipliy 
thf Apple'i output then this cocfffind <nill sNltch the video to the VGP ' s 
unitdr fff^> 

e,g, bA select the Apple's video 

■E'M(s« aiE s OK ■ viiAiii ■ ■ KB M sat 

Thie cQRftand is used to set the V6p]['s video BM.itch to ««lef:t the video from 
the VGP to be dispiayed on the moniiort If yw art WUin^ ftOftHors ttiffn 

this commend «iU iwitch tht video to the VBP'b Mnltor on. 

W tfilsct the VGP'i video 

t'X - fiet % screen oHset - PAN im^ge. 



This command is used to %e\ an X p'dmtltin' omel; ft^r itifr ttored graphic* 
screen image. The effect of this con',mand is that the image on the screen 
SQves to the left or ri^ht relative to the bottom left hand corner* The point 
0,0 however, remains In the bottom left hend torn^*r 6i the KPi#h 4tr iviW 
dflta which 15 to be written onto the screen. This command takes one paraffleter 
which is the number of pixels to set the offset to in multiples Qf a piKels ( 
thf wtnlt'M^^' 4#&4M)t nH^h can b& My^i ) • 

e.g. StJ; set the X offset to 

H i ^ht t Dffsti id fi pixels CiinAoe eoves left B piic9U> 

*V - set ¥ screef} o^-fset. - gGR9Li image, 

Like the StV commend this cxsmsand is ia select an of^«^et f<^ the :«ef epn 
image. The effect of this command is to offset the image on the scr^i^.R 
vertically by a multiple of 6 pixels relative to the bottom left hand corner, 
The point 0,0 however, reeains in the bottom left hand corner of the screen. 
This camraancf takes one paraaeter which is the fiumbpr of 8 bits to scroll the 
display. 

e,Q, liV let the Y offset to 

fV 1 set the T e*ftet to 6 pixel* (Jttag* ffovet ddjin S piKBl*! 

&> , 4i< I and I' - Pan or scroll inage by eight pixels. 

These four co^nvands aove the image on the screen by panning or scrolling. 
k> n«v-f« tht Ifia^e te tht rt#ti 0flv«t It to th« UH, Ie* ioves it upi and 
I- iDVif the lASije down. 
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ti. ^ plot single pixela 



fBtltlon li untlttrtd. 
tiS ' plot cirdt Dutlinv- 



Thifi cDfninand is used to plot t ctrclff cBntrrd «t thf (prevent tcrvvn poiftipn 
itith A givtn ncfiufl. 

ttS 3& HOuld dr«N a circlff of radiue 30 pixels. 

Thff initial KcrMn petition Is rsttortd on coAplttloni 
l(F - plot filled circle. 



This comfT^nd is used to plot a miecl circle tdifik) centred at the present 
screen position with a given radius. 

e.g. 30 ifDuld dratr a disk with a radius e-f 30 pixels. 

The initial ^fef**n ^t:tion is restored on cDflvpletion. 

Bitmaps. 

The ^oUohing commsfids use the concept of bitmaps, ft bitmap is a memory block 
CDntaini.ng screen image information. Two types of bitmap are supported. 

fl fnonochroine bitmap maps the men^ory contents to the display such that a 
single bit defines if a pinel is to be plotted or not. If the bit is a one 
ttiffit :t#« piKCl is plottedj otherwise^ the pixel is skipped. The fflemory block 
is corrposed of a nunber of lines, each line is a whole number of bytes. The 
least significant bit of the first b/te of each lane Is sapped to the initial 
horizontal screen position, inore significant bits are mapped to the right, 
The first line is eepped to the initial vertical screen position, with 
subsequent lines mapped above the first. 

A colour bitmap maps the memory contents to the display such that a single 
bytA ^efinSB how a piKel will be operated upon. The least significant 3 bits 
contiln a colour (the same value as would be used with the colour connnands), 
the most significant two bits define the operation, if both bits are then 
the piK.el is skipped^ otherwise a colour command is issued and the pixel is 
plotted. If both bits are 1 the hH command (abio.Utt colour) is used, if only 
the most significant bit is 1 the fcR coffflKnd (in\^ert colour) is used, 
otherwise the ItN command (additive colour) is used* The memory block is 
coftposed of a nuiber of lines, the first byte of each line is mapped to the 
present horizontal screen position with subsequent bytes mapped iti ttie right. 
The first line is inappecJ to the initial vertical screen position, Kith 
subsequent lines mapped above the first. 
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ttDEF dcflnt bit nap. 



In ordffr to utt bltiApi, the fttftory blocka «uit bt set up and than tht bitmap 
parametsrE deUned. Ofra or more bltffapi art POKEd or BLOflDed Into t frte ^rtM 
of feer^ory. The memory addreasi lize in the horizontal direction, size in ths 
vertical dirvction and bitmap type art thtn dafinad by using thlt coimAnd. 

a.g. A,^V,T defines a bitmap, 

Uhere A is the starting, address, X is the number of piNels hq.rizpntallyi Y is 

tb# n«*t)«r (If pim* vWrtJiially, and T tft» type, *tfr Mtitiocjfiroine, 1 for 
colour. 



t[| - pUt n bitmap.. 



Thii coRmand la used to plot a pre-defined bitmap at the present screen 
position. The initial tcreen position i'S restored on completion. 



liL - compIeK erea f i H . 

■ B ■ Bc cs ■ ■ B ■ B-m-fe.^H.'iBB «9 V a B 

command is used to fill an area Df the screen with sclid colour or a 
pre-cJeftned bitmap. The boundary of the area to be filled is deMned by the 
tMo parameters supplied Hith the command or the screen boundary. Any complex 
area with up to 255 involutions cun be filled and if the Hftit iS tX.C«'i4tti 
the fill operation niW terminate. 

e.gi IlL tl|.C 

The first parameter K should be in the range - 7* ft value of flreatttr tlren 5 

will cause the area to he filled with the pre-defined bitmap, U the value is 

Qr A then t^e C parameter is not given, the fill boundary being screen 

p^^j^uXn CJH&fflLtrr^ff # ^i;*^i(iJ'ftrit fiiipaeijii- ta, tW: ejelbiir of the initial position. 

14 tt 4% 1 or 5 the fill boundary is where a screen pixel contains one or more 
bits of the supplied colour (C)> For e>;anple, 1,6 ^ill fill until screen 
piKGls which have any red c.qlpijr in them. If n is 2 or 6 the fill boundary is, 
screen pixels thet ar6. Of a different colour than the supplied colour. If H 
is 3 or 7 the fill bDUndary is screen pikels thit are the seme colour as ths 
supplied colour. 
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THff luiillty progriffli htve now been included on the ApplesoU support disk. 

Thty support printer dump And diik lAvlng of icrttn i0«gtft. Etch utility 

cpniifif of «n AppJeiol^ biiiic progrAn Ahtf i riI6t4t#«U iKCMntf Unjtr^gt 

prDQrAfT.. The basic progr^in is uEed to iDtd tht RAchlnt UnguAgi progMil] Atld 
to conUgure the Bettings to be used. 

Printer dump. 

The printer dump utility Nil! dump the VGPJC djipl*y onto «n hXBO, MXIOO*, 
RXBO, ftXl&O, HXB2 or FXSO printer, vi* Brappler, Gr4ppler+ or Epion p»r4ll*l 
Inter-fecff cerdi> 

The disk c'ont*in» the ftpplMOft BMic progrM' BETUP DUMP. When thi» prograe 

is run, it BLOfiDs the relocatable itiathine Isrvguage progrsfr. DUMPT.OBJO into 
ths highest -free memory and then die-plays the configuration settings on the 
inonmr *fnf prW^Ui "BCOHP) ,E(B1T) OR DCUIT) ?*- 

1+ the settings are not correct they may be edited by typing E then <RE7URN>. 
Once the settings are correct, leave edit by typing then <RETURN), which 
stores the new settings on the file OUHPT.DBJO, which can be BRUN later to 
give the durrp operationi 

Type D then <RETliRW> to dump the screen, "PRINTED H£fiDING V/N i£ 
iJiBpUyed. Type Y then <RETURN> to enter a one line heading to be printed at 
the top of the pilcture* The du«p ttlll then be printed and finished pff Mith a 
^ore-feed p 

Note that only the MlfS? and FX80 printers ailort a dot pitch of 1/72" in both 
directions. The other printert are set to a horizontal dot pitch of i/iO\ In 
the case ff* m HJEftft ,RX9t pi^interi, finly the le<t 4B0 o4 the 512 dot« are 
printed. 

Disk save. 

eCXE ■■■B EE 

The disk utility al3ohi icreen Images to be stored onto and recalletl from thi 
floppy disk. Run-length encoding is used to compress the data. 

The diiV contiins ths Applesoft basic program SETUP DISK. When this program 
is run, the relocatable machine language program DISKT.D6J0 it BLDftDed into 
the highest ^ree meffiory. The settings for the slot number of the VGF'3[, and 
the filename to be ufiftd. end the prompt '^E IDIT) ,S t AVE) ISPLflV ,Q IT) ?" are 
di spl ayed . 

H the settings are not as required they may be changed by typing E then 
<RETURN>. Once the aettinge are correct, the screen iMfl* «y Se laved by 
typing S then <RETUfiN>, or the file conientB MV be dJtplayed by typing D 
then <R£TURU>. 

The minimum file siie for 5]2»512 points is 11 blocks. The miniaua ti»ff for 
disk save i% ZO seconds, and for display is 3 seconds. 
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. TASC vupport 



A TASC fupport tii%k It tuppliid wltK your VflPK* Th» cont»lnt i **cliin« 

latigUft prDgraii «fhich Hhen BLDADcd Nith a compiled TASC progr«(n pcrformc ill 
thv operfttlfli^s tt providtd by Apptiioft ftupporti 

TASC will not coflipili the k eKten»ioni uted in AppLiiDft lupport id thtt »n 
rlttrnitlvt oivthod of iupport ftu»t be u»d. th# (nttrftc* froft T68C b»slc i» 
4 leries of CALL «ddre«e-s flfhii a bwI comttOn vari*bltt thrdvgh mtc^ y«.lufi« 
lire pesied to the machine lanrfU^f* tubroutineB^ These ire listed ir^ tht nent 
tictt cm. 

The disk c.qnt»inB the 4ile TASC BASE which is e TASC program that 

decUrea the CQmndn varifltbUs flFid then CAtU the inilUHie V6p subroutiM. 
rhie -file iJioitltf tutaa «« th« tttrt of <i\y TASG proflram which use* the 
support . 

The disk alBo contains the <ile VeP25( TEST which demonstrates h^ft tfre tuppw-t 
l5 Mtd. It is A test program which exercises the support subroutines ar^d the 
V6P]E, The niKt page »hpw> hp« this prpjrwi Has coiplltd and run. 

Tht sflurce n^B^ fer- t:6fl machine lanflUlMt*' ftttpf^*"* 'rS2A and T62B. By 

changing fcfit iiSffl* ttAlement BLOT EOU n, fivt binary filea have been 
aissembled, one for each slot. They are called TS2Kn where h ts 1 to 5. ^tVen 
loading ^our pro^rae remember to load the appropriate binary Ule ^or tf^e 
Slot Ift Hhich your VBP3t Is inst*H«tlt 
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^ ]RUH TflBC 

HICRDSOFT TABC 
V 2.0, 1/10/62 

COPYRIGHT (C) 
19BJ niCRDSDFT 

BQURCE FILE? VBR2X TEST^I^S 

OBJECT CODE FILE: 

(DEFAULT VBP2K TEST . OBJ ,1)2,66 » ? 

HEHDRY USfiGE! 

DEFAULT CONFIGURATION? N 

ftLTERNftTE SeSPISMBATlONi 

ADDRESS FOR LIBRARYi 
(DEFAULT 2051>? 

ADDRESS FOR PROQRAHj 
(NUHBEfi, 'HBRr, 'HBRS', 

ADDRESS FQH VARlABLESi 
(li^fim^T E«& l# PR6&RftH)7 

LIBRARY OCCUPIES 2051 - 6063 
PROBRfiH BEGINS AT 1 1320 
VfiBIftflUS BEBIN AT EhjJ) QF PROeRAH 

ARE THESE ApDft^MS CURREET? Y 

OPT I DNS I 

«««.««&E8I'NNIN6 PASS 1' 

the prograoj listing ib displayed hiir* 

#»»**BEG1NN: NG PfiSS 2 

CODE GENERATION COMPLETE 

tMt*eo.t1fJU6TlDN COMPLETE 

JBLBAB RUNTIME 
iMl^ft^ TS2X3,D2 

mm %6m nmrm 



the source file contJlining 

VDPSX TASC BASE. 

type <RETURN> to accept, 
do not use default. 

type <RETURN> to accepts 

program fUrts fit %ltiT99i H^fi) 
a-Fter TASC auppbrt stachint cods. 

type mTURN> to B£«fit. 

type Y to accept* 

type <BETURN> to ac«pt, 

load i r, TASC's runtifle eu-ppori. 
load in TASC support for VBP^tlot 3. 



The TflBC lupport it a leriet of CALL addreteep. Theee subrgutineB mimic the 
Applesoft lupport coitiianda euch that the order and value of alt paranvteri 
are the tame. The folloiving table then lltti the CALL addreiieti paranvttri 
and function agiintt the AppleBoft command naotei. Refer to the ftppttaoft 
coiAandt icctiDn for tKpUnation cf individual functioni. 
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f 

i 


r 

u. 




1 
1 




ISetcvcllcnadt 1 


i 






1 
1 






t 


D 


1 6 1 03 


1 




1 Pen/eraser down J 


j 


DEF 


1 6106 

1 W 4 V V 


1 


VI . V2. V5 » V4 




1 


DRAH 


T 'If • V r 




VI 


( Select line uiyln i 




F 


\ 6112 


1 




ISelecteraser I 




r 

r 


1 6115 


1 
1 


y 1 


1 Filled circle radiuc VI i 


1 
1 


F LflBH 

1 ^ n ij 1 1 


f 6116 


1 




IFillficreen 1 


* 


FQR 


1 6121 


I 

1 


VFRMT < VCOLR 


1 Select VGP][ forAtt 4 colour 1 


1 




1 6124 






1 Dlspl ay poge 1 t 


1 


HGR2 

ri u E' & 


1 6127 


1 




iDi5DlavodDe2 1 




HOME 


1 6 130 


1 

1 




1 Reeet ooBltion to OtO < 


1 


1 


1 6133 


1 




t t-nv^r't icrein 1 


1 


I NT 


r 6136 


\ 


VI 


1 Select interiaced mode 1 


J 


1 NVER5E 


[ 6139 


\ 




I Set inverse write fnode 1 


i 


I 


1 614? 


1 
■ 




1 ComtileK fires -Fill 1 




H 


1 6 145 


1 


Vi , V2 


1 Hove tooofiitiDnVliV2 1 


, 


N 


1 6148 




VI 


iSetabsolutecolour \ 




NEW 


I 6151 


1 




1 Initialise VGP] [ 1 


1 


NQRHftL 

a 

w 


I 6154 


I 




1 f^oroiAl HritB ffiodff (whiteJ 1 


t 
1 


t 6157 








1 
1 


ON 


1 6160 


1 
1 


VI 


1 S^lvct ncn-interlactcl f;ubpa9V 1 


\ 


DR 


1 6 163 


1 

■ 


VI 

< • 


1 ^et border colour E 


1 


# 

1 


1 6 166 






1 Sela^t p«fi 1 


1 

1 


PLOT 


1 6169 




VI .V2iV3,VA 


I Draw line jrcp\ V1»V2 to V3,V4 1 


1 


PLDTTO 

1 b V 1 T W 


1 6172 


1 


VI 1 V2 


1 Dra^j 1 ine to VI , V2 1 


j 


1 W ir 




■ 




] Draw cursor at preeert X|Y 1 


1 
1 


PRINT 


1 6 17S 


1 


V$ 


I Print text ttrUa VI \ 




R 


1 61Q) 




VI 


1 Set Inverting colour 1 


] 


READ 


1 tie^ 




Vl 1 V2 


1 VI, V2 * preient X.Y poiltion 1 


\ 


& 




1 


VI 


1 Dr«N circle rtdiui VI 1 


1 


&TOR£ 


1 6190 


1 


vt 


1 Stt cuftor* »1ie 1 


: 


TEXT 


1 &193 


I 


VI,V2,V3,V4 


I Set tent slant, oritnt and «ize 1 


\ 


U 


1 6196 


1 




1 Pen/Eraser up ■ 


I 


V 


i bin 


} 






1 




1 6202 


I 


VI 


I Set additive colour (protect) 


1 


)[ 




1 


VI 


1 Set pan register 


1 


Y 


1 


1 


VI 


1 Set icroU rigiiter 1 
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nonochrotii VfiPH TftSC iu^porjfc. 



TKli nott cDV»r» thv ap^ritiing O'F TASP «pplic*tion progrimv writttn for thi 
VBP tard for uit ivith the V6P3t card. New ustrs &f thft VGP3C cird Hill 
ncrHlly ti^^vt th» itvif TASC «ui>port ts dtt^ribf^ in tht V^3t iflhijal* 

TtiB VBP][ TASC support containfi the sane subroutines at the same line numbers 
avid uces the laie vAriablfis at the V6P TASC suppisrt. Hachine lar^guage 
rotitirtPS *r# u»ed' ^Dr UniJ-^tUffttifrg sb bef or^t Tor iftltiili^atiori, 

status checking, piKCl testing and moving* The new aachiri'e Janguage cede 
vtill fits Into the taae nernory «pac.e as the V6P version. 

The TASC support disk supplied with the VGPK contains the file TSZ, the DOS 
tootJtit source Qi the supj^ort code^ and the f;ve btnarjr files T521 to T&2S, 
one for each Appir eKpantion slpt. The disk also contains V6P2 TA8C SUBS 
wMtli cflirtaitri^ sfeiirc* thfr Ba*ic tfttbr^oiitines which interface to the 

machine lan^Liage routines, This file shcul:} be used as the basic of a TASC 
application prograft. 

fiUtj fMliided iDn dl5l« is the file veP2 t£ST which ti*i been co«piled to 
obtain VGP2 TEBT.Q6J. This is a test program which exercises all the routines 
in the support. This nay be used to verify operation of the system and 
also b« used as a reference to site how the iupport routines are used. 



The <ft>llDiring table liiti the vubroutinrs which co»prU6 th« lupporU 



1 


Gubroutlnt 


1 


Llni no. 


i Note 


1 Description 


1 


1 


INIT 


I 


toooo 


1 5 


1 InitiAllftes the VGP][ 




j 


DRAU 


1 


60100 


1 2 


t Draw line from X!,V1 to X2,V2 






LINE 


1 


60150 


: 2 


1 Draw line from present position to X2 




I 


CSI2E 


1 


60200 


I 1 


1 Scl.fict character hize HSfVo 


j 


1 


LIMETVPE 


1 




1 1 


t aelfrct lint type LT 


[ 


1 


PEN 


1 


60400 


\ 1 


] Select p«n 




I 


ERASER 


I 


£0500 


] 1 


t Select erAser 




t" 




1 




i 2^ 


1 Print t«)ft itrlni) «t XljYl 


j 


1 


CSTVLE 




60700 


1 1 


1 Sel'Ect tewt slant and direction DR 


* 


1- 
■- 


CLEAR 




60800 


1 2 


I Clear selected screen 




( 


BLOCKS 




60900 


1 1 


I DrflH 5x8 block seeled by character 


size 1 


1 


BLDCM 




61000 


t I 


1 OraM 4x4 block scaled by character 




1 


TEST 


1 


61100 


1 1 


i Read status (colour) oi present point 






PftSEl 




61200 


[ 3 


\ Display page 1 




1 


PflBE2 


i 
1 


61300 


1 3 


i Display page 2 




1 


NORHAL 


1 


61406 


I 1 


i Select normal Mrite mott't 




1 


INVERSE 




61500 


1 1 


I Select inverse write mode 




I 


DOWN 


1 


61600 


i 1 


1 Select pen/eraser down 




1 


UP 


\ 


61700 


; 1 


I Sel ect pen/eraser u p 




■ 


VBPVIDEO 


1 
1 


61B00 


[ 4 


1 Select VSP video -for displey 




■ 
1 


APPLEVIDED 


\ 


6190O 


1 4 


I Select APPLE video for display 





Notesf 



1, These routines w§ rxactry coapatible with oViJ #if{ipeft. 

2, X values between and 511 affect page 1, values between 512 and 
i&J^ *^fM^t 2^* Thtft ippiiM' to tfrawifiB tnd ciMffOB. 

3, Page selection is for display unly. The X valui MlBcts which page 
is written; to. 

4, These are BKtra roirtifies inClud^a tor single mdWi'ttfr tJperetion. 

5, Initialisation is performeti by a machine language routine. Both 



pa^es are cleared, page 1 is clisplay#(fi cytlH ^it«^ ^ih iowni 

solid lines, minifflum: character size and nornal Mrite »ode ar* 
selected. The X,y position is set to 0,0. 

The VGPir ha& programmable display foraiatfi. Both UK (50Hz 625 lin.«.), 
and USfl t60Hz 525 line) may be used in ei ther Interl aced or 
non-interlaced modes. The variable FRMT (line 60045) should be set 
to 1 for UK interlaced operation. If you #re usjn|| ^ seperate 
iCihitor for the graphics display then PRHT tMuld be ifft to 3, 

RflKember to cet the variable EIDT (line 60040) to the slot number 
in which the VB?lt it instaUed, 
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Jurtt 19B4 



A PAtctl support disk jfr supplivd Mith the V3P][ contafninff thft code fiUi 
and the text fllee which Hhsrt ujivd to create th»ffi> 

The Pascal support provides the means using the VSPIC colour graphics 
aystep) from Apple Pascal. 5L procedures have been provided to inter-face with 
th9 vePlE. Wcr Ifi ttBftti 'Hvl^v^^^i^tB 9"^ ^eFJiion trf th^ vftiEtor processor 
hardware ii now rtquirtd to operatt the vector prot»faor frtaft Pascal- 

Detailed «]$planations of how to use the ^^It^^'r rtQiM.#rft 4n:d ItOH bitmsp^ are 
used are given in the Applesoft support co^iMndt secUon.. f\Q.^i of the. 
procedures described in the next section have dirt'dt analogs in Hfr- Appl'frSd'ft 
support and the reader is rficonnended to rsfer to that section When Rore 
detji^il ic required. 

How Pascal support works. 

Apple Pascal provides a means of e^;ecuting machine cocJe procedures as if they 
were Pascal procedares themselves, Digisolvt'f Pascal support makes use 0"f 
this feature to provide a number of procedures which interface between Pascal 
and the vector processor hardware for you. By using machine code for these 
routines a high performance systeft has bevn produced «^hii:h 'fr.ittius» of 
Pascal's oMiii speed ctn provide fast grafihlcsi 

Hon to use Pascal support. 



The disk contains the filesi VfiP2SUP§. CODE where is a number ^roru 2 to 5. 
Each code file has been assembled for use i^ith the VSPK installed in ft 
particular e>!pansion slot. E,g, VGF'2SLJP4 . CODE works with a VBP3[ installetf 
into slot 4« 

The «ist contains the source for the above code filest VfiP2.e.t€XT wh«fe * 

is a letter froin A to A single equate 'SLOT .EOU n' defines which slot is 
to be driven. This is the onl;^ difference which produced the four code files. 

The file VGP2»X-TE3(T contains an evternal declaration for all of the support 
procedures. This file will norvnally be used as the basis for Pascal prograns 
Nritten te operate the V6P][. If you do not use some of the procedures, their 
eKternat declarations should be removed froe the st.art of the program is. this 

wi 1 1 save code space. 

The file V6P2.U-TEXT is the source ior the utility proflraa described in the 
following Bectlons- It was compiled and then linked with VGP2SUP4. CODE to 
produce the file VGP2U.C0DE, which will only hork with a ^EPDC in slot A. If 
your VePlC is not in slot 4,, compile V6P2.U,TEXT^ then link the .CDD£ file 
Hith the appropriate tuppori file p^odtfci an ei^etuia^le Ui^lity iilm. (ete 
over ] . 
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Crittlon of in cKicutAblv eodt 



BAcf < Paicil pFfi^riB h«i linn HriKin uttitt rk^Mm fetit uie of thr P«ical 
BUpptrrt procedures the following method can bv UYttS to cOipi.li ftnd link tht 
program to produce an executable code file. 

First ClDotpiU the pAftcal source proflram In the usual way. This should result 
In a .CODE file Mhich is ready to be linked to the systen rputinee ind ilso 
to the VQP]t support routine*. 

Next Dirtfe the eod# fiU ^r^ducetf »&0v» nlih the support cotfe 4lle which is 
associated with the slot in which the Vector Processor hat been installed. 
Enter the linker and to the prompt 'HOST FILE' enter the name o-T the code 
file generated above. The linker will now ask for the rfame of a library file 
which should be ' VGP28UPI.CDDE ' where B is the slot of the vector processor. 
The linker will open this file and then ask for any further library hi**!. 1* 
yc;^ have other library procedures then the naflie of their library should now 
be entered. Once all the library modules have b«n defined type <ftETURN> to 
tht library file prompt. The linker tfill fidi* #or « iirap file *rid Vbi* 
»h^ld respond with <RETURW> unless this option is required- The linker 
^intlly ask3 for an output file name which can be any convenient naf^e and 
whieh Mil contain' t1i« eKecutabte cotfe «tter linking has taken place. 

The code file produced by the above metfiDd can now be XJecuted in ihff usu«l 
-way- 
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June 



11). Piical iupport - prociilurit. 



F0Rf4AT( FHT1INTE6ER >| 



fMW proctdurt tells th« victor proccfitor which of iti 4 diipliy forffiats ta 
UfBff, «nd If the colour vxpinder cird li fitted. Uhtn fornat It tet to thin 
thff iglll be in USA 512 M 416 mode, when format it 1 the display will hi 

UK 512 X 512, vihen format is 2 the displdy will be 512 k 206 USA standard ^nd 
Hhin for.iift ii »t to 3 the diiplay will be 512 x 2H UK ittndArd, The Above 
v«ittfiv ti fo^ftBt «rii u»d VSHC it optrAtejd ion lt« OHn» If the Colour 

c)(p«nder it fittidi itfd 4 td the above vslutsi 

This procfrtiiir* t-m MFfltaliy tftr flf^*t tiH in m 4|fpilcit;ion prbgrem. It let* 
{h« VSfU At reitulrtdi tnd then ciUff the falloKlhg procedurf UIT. 

INITj 



This procedure re-initialises the vector procesEor, All registers sre 
initialLfied, the character tlze is set to the minimuirt, lines will be drawn in 
stiiid f6rin, page 1 is selettctt snti Cit«f9d> iim pfn it: t'el'tt^^tfrd itnt^ p-ut 4m^^ 
The X and Y offsets are set to zero ind the video twitch it set to tend 40 
column video to the tnonitori 

This procedure doesn't change the video fornat, colour or interlace settingE) 
3s defined by the FORMAT procedure above, 

cum 

This procedure will clear the screen. To clear a specific screen the currant 
ptifittlon tr in t*if «tty-iil «cr*en he tXtmtH^ 

PENr 

This procedure tells the vector proceesor that drawjng operations ifill hi 
carried oUit ^Hh %M ^Mn* 

ERASERi 



Tfiit pf^ceiltirt t#H* y«rc|iPr ^roc#»*Of ih#t dr*Mioi t*p«n»tiw!i». ^fiH b» 

cirried out ttlth the eraser, 

This procedure will cause the vector processor to r^ite its pen - Drawing, 
Dperationt that follow this coiteand will have no effect on the screen. 



- 24 - 



V6PJC in«nuil - Rsvlilon 2.0 



Junt 1964 



Thl> procvdurt tvllt the vector prDCitcor to loHcr Itl piHi drMlnfl Cfllllinclft 
that foLlDH this cQBAtnd nIU bi tctn dq tht tcrtin. 

KOKEf 



This procetturt r»»ts th# curnnt str»n fafiltion to 0,0 ths bottoi IflH hand 

corner, 

Thifi procedure draw£ d fiqusre 4 by 4 pixel block at the current screen 
pMitiow, Thti b4,0cje uiii be t^tU^l by tft^ ph«r«t*r tcalt- 

ELDDK5| 



This prDctdure draws a 5 by 6 pixel bUck at the current screen pofiition. 
This block Mill be scaled by th« currtnfc ctieracter staltng fictofi 

FILli 



This procedurt Hill set every St^reifl pipH Pfi- 
CYCLIC) 



This procedure sets the cyclic »de o< operation. Lines that go off the edige 
of the ffij^i^ ,1*111 wrap rbund and *0^p»t*- on the othttF tide of ttie icreeA, 

CLIP J 



This procedure eets the clipped mode of operation. Lines that go of-F the edge 
of the ficr«en will be clipped and not appear on the other side of the tcreen. 




This procedure selects the high speed mode of optratiDn* In thifi eode display 

is no longer performed and the screen niU be blanked. 

LOU) 

This procedure selectt the iDit or stenderd «peed of operation. 
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Thii procfdure seltcti tht noriil Mriti node of epvr«tiDn* Date being iiriittfD 
to th« kcfvert «U1 t«ki no acceijnt o-f BKifting ftcrvin Inforkition. 

INVERSE) 

This procedure selectt the inversion mode of operation^ Date being writtfin to 
the screen will be the inverse the tKistifig screen information. 

Thlfi procedure teUs the vector pracAfifior to displfty thfi first paQfi- 

Thte proce^bri iv^ls tHe vector proceetor to dispUy the tecond page* 
LINETYPEaiNi IKTEfE^fif 

This procedure sets the line type with which the vector processor is 
operating. This can be 0,1,2 or 3. i& solid lines, 1 dotted lineS) 2 dAshed 
line's and 3 dotted-dashed lines. 

DOT(X,Y!lNTEB£RJ,i 

EEC BBC EH & Wtett'ltril 

This procedure draws a single pi>;el at X,Y on the screen, 

This procfdur^ sets the current Beree:n point to be X,Yi 

LINE (X ,V: INTEGER) ; 

This procedure draws a line =froi the current screen point tD t^y\ 
Df%Al>iCXl,Yl,X2,Y2}| 

This procedure niDves to the 'first point (XI, Yf), and then draws a line to the 
eecond point (X2,y2) . 
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Thil procftJurt t»lll the vector processor the text tlyle ind lilt that should 
be u&ed for writing. Nhen 8UAKT-0 thsn DQ,rii«l ttxt it uitd, ithen SLANT-1 
fiUnted text i» ufvd. Ithcn OfiiEEHTi'O ^Kin titiriztirrfedl tfict It drkMAt 
ORIEHT'l vtrtfcAl taxt ii drftMn. XB «nd YS telect tht ch«r«ctir tlzt. 

yPRINTfVftft 1E«tSt«I*ffl3 1 



This proMdiire prints the variable tea string TEX 4t the tUfrtnt fiCreeft 
position, in the style specified by the 'TEXT" procedure, 

PRIHTaEXtSTRlNG); 

. V ■ Vpat^ K & C E C 8 « B ■ m 

This procBdure is imple^Ented in Pascal in the file VGP2,)(,TEXT ar^d is UEerf 
to print tent strings which are not in variabieE e.g. PRINT('Te>!t string'!; 

TEBTIVAR CDLtINTE6ER)| 



This procedure is used to return the colour 0* > ficrfl^n piKffl »t the present 
position. The value is returned in CDL. In ftonocftrtiBe motJe, the piirBl «ffy be 

on or oN , which return values of or 1 respectively. If t^e colour e!<pander 
i& fitted, a value froei to 7 is returned, tor white and 7 for bUck. 

CURSOR(SnEi:NTEEERl i 

This procedure inver ts a non destructive tufsor at the currfint Bcretn 

position of the Ei2e SIZE, 

This procedure returns the screen position in the two variables X and 

MODE ( MD ,PLftNEi INTESER ^ | 

This procedure is used to specify the write mode for a particular CQloyr 
plane. In a monochrome system there is only one plane so PLANE should be' 0, 
If the colour expander is fittecf the three planes, Red, Green and Pl_re, a'-e 
set by PLfiNE values of 0,i and 2 respectively, ^alid write ipdes are froiri 
to 7 and ure described in the Applesoft support - cOMwitnd* Mction- 

COLOUR( COLi INTEGER )) 

This procedure is used to select the absoUte colour for drawing. Colours 
art CUKMt*, tiCytfti Sifttftltit, SfY^How, AiBluti aiOrtan, 4^iRtd, Tifilack- 
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thii proccdun ii ^«Wd to Wltci tht li^ititiVe colour for Ar^iii^g^ 
imiRH COLi INTEGER } ) 



Ttiif procvdtrrv It ttsrd to ulpct iti« inverting cglDur for droHing^ 

XOFFSET( OFSTslNTEGER )\ 



This procedure is used to set the VBPK 's % offset to PAN the display jmage. 
YOrFSttC SFSTtIHf£6ER )j 

W & e S S e S H as B B e BBSS-EB B BBS 



This procBdurc is uted to cDntrol the VGP'b so^t vibeo SMitctier. H the 
pari#e^>r passed is a t«ft] ihfn tfie Apple's 40 column video iflll %e t^lMt) to 
the video monitor 1 if the partflrtitB-f li • one then the graphics image 

be displayed the screenk 

lNTERLftCE( IMTilNTEBER )( 

BQBB = BSSC = = = E ESSEEBEXX VKK 

This procedure is used to select interlaced or non-interlaced mode. 
Non-interlaced mode is usually used to eliminate flicker on short persistence 
ttonitors. If INT is then non-inter} aoed is selectpdi if INT is 1 then 
in^terlaced eode is selected. 

SUBPGi PftflirHTEBER ); 

= S e e E 8 KCBCB Bfl BBB BB B B 

This procedure is used to select which of the two sets of p.Airs of pages is 
to be used for display and writing in non-interlaced ^odes. 

gORDERt BRDiINTEBER >| 



Thl'f procedcire it used to select the border colour of the ana between the 
active graphics area of the screen a-nd the edge of the flionitor tuba. If the 
parameter paisid is a ona then the border will be off, if the parameter is 
eef-D thvn ttii k^tiwr mil Hi bn> «hft colour MpsMtf li fitted t)iiin 
selects one of eight colour*. 
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fA60I8( PABlINtEBER >i 

Thii procedurt li u«ed to ftlttt which 0* tht two itortd pige« it uiBd to bt 

dilplAyed on tht nonitor. If the parameter ii zero then the iir^t pagt is 

ditpUyeifi if thv pAraneter Is one ih«n the second page Hill be displayed. 

INVERT_SCREEN( 

This procedure is used to invert the screen. 
CIRCLE {RADIUS ;INTEGER}.| 

V tf'W ft E E K B E V P K E ■ E V ■ ■ ir » « ■ ■ A 

This procedure is ueed to plot a cirtl« outline With the (fiven radiue with 
6h* prWRrti ^tifitioft Ming itfed ** ii^ poliit. 

FltUC^CIRCLE (RABIfS; MKTfflflt>( 

This procedure is used to plot a filled circle (disk) with tttC givsn radlUs 
Hith thfi prfisent position used as the centre point, 

DEFIME.hAP lyAR hEUi KSIZE , V S 1 Z E , TYPE iINTEBER)!,. 

This procedure Ifi used to define the start address (HEM), size and type o* a 
bltA^p t6 U» iMtia tft fefefr fttlWttiivig; t;Hfl procedures. 



This procedure Is used to draw a pre-defined bitmap at the present screen 
position. 

CAFJLL (nODE,CDL (INTEGER)! 

This procedure is used to fill an area of the scrtFn frith solid tblffur or « 
pre-defined bitmap, MODE values o* to 3 fill with solid colour and MODE 
values of 4 to 7 fill Hitb a bitmap. The 2 least aienificant bits of ffiDile 
define the boundary of the area tn be fiUfftfi 

If they are 0, i boundary existi 1* tht icrtfn CoUur' dDts not tqtt*l thi 
initial point colour 4C01 is ignored). 

ft V'llut i gives i botttidtry if the ii:,rtiin tptmr ^oitttine any bits of CBt. 
Valuet of 2 and 3 give a boundary if the icrevn colour doesn't etfU^l fir 
squall COL respectively. 
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Uti 1 i ty procffdurei. 



DUWP (PTVPE,ITyPE,I8LDT ■lNTEBEft)| 



Thit pfffCftfttrt iftffflpf tht irntirt itrttn to t tf^icifittf pMntif vJ* i Brtpi^Itri 

Brapp]er+- or Epfion parallel interface card, tach vcreen piNcl It icanned And 
if itt colour if not Mack ^ thv cprrf »pcncliT>{] dot on thf p^per it prlntrd. 

PTVPE printer ITYP£ inttrf aci 



hXeO Grappler 

1 nXlOO 1 Brapplirt 

2 RKGO 2 Epton 

3 RXlOO 

4 KXB2 

,5. FJ(eO / FMOO 



Thp I8LDT v«lufl ie let to tht (lot in Hhich tht inttrfici cfrd i» InitftUtd. 

Only the «XB2 and the F)(BO printers allow a dot pitch o+ 1/72'^ in both 

directions. The other printers all have a horizontal dot pitch of 1/60". In 

the case of the HXBO and RX80 printers, only the left 480 thfr dote are 
printed. 

CODE_INIT( 



ty* prfrct*tH*fr is called onct bfrfer? * rrriM encode or dif«tf? c^llf, tt 
saves the present V8P3C Bcrtin potltlon tfld tnitlAlUei tht encodifig and 

decoding vari abl es, 

mncjipji W^QDE <VftR B^FF?^) ilNTEBEftf 

This function loads fiUFFEl^ (a packed array [0..5nJ of char) Nith up to 512 
bytH 0* run-length encoded screen data. The returned function /alue- the 
number of bytes stDred, vjhich villi be 512 until the whole screen i% encoded^ 
lit iftllch point some value less than 512 ii returned. Subsequent Cftlls mil 

To store a run-length encoded screen image, first call DDDE.IKlTf then, while 
ENCODE rvturnft i non-iero valuSt itort th« buffer conttnti (on i dlelf filiU 

DECODE <VAR BUFFER}) 



This procedure t»Ms run'-leng.th encoded data in truffcr and de»c^ whA 
displiys the infornatlDn on the icrren. 

The nDrnal kequence of restoring a screen Uage is to first cai) CODE^INITi 
thent until end-of-f jle Is reached on the disk flllt load bufftr fron the 
file and call DECODE, 
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12>. pAicil lupport - UUntlVi. 



The PiBCfll Eupport utility program is executed -from the Paecal command 1-evel. 
Scritt'n inagefi nay bo stored onto difih, recalled from di«k or dumped to a 
printer. 

The disk contains the file VBP2U.CDDE. This file Mill only work Hith a VIjP]C 
if^trjled in slot 4. Sae the Pas'C^I. ifruppori fiection if your VQPlt is not in 

Using the utility progrfiAt 

X fecute the ^ile VEP2U.CDDE (or the name of the Hie containir^g t^e Linger 
output if you ha^e relinked the utility program for a different slot). The 
proflrifli Hit\ rtm *fid Sttri* #i"th t1v# ?or*ri section in iwhl'tli a tteri«'a of 
prompts are issued to enter the VBPlt settings. Or.ce the Eetii.n^ have been 
entered, they are sent to the VGPH and the effect flisy he seen, When you 
accept the settlings the program Mill display ttie pfOiRptt 
'VGPi Slave D(uinp r(r(nt &lu4t [l.H". 

Type G to copy a screen image file to tSe VGF][. The prcmct "Get ?" ia 
displayed. Type the ^ilcnama which contains the required image. If the 
liliiiame extension ie not ,PIC then it is automatirally ^H^in If the ^file 
Cint be found, the rresssgB File not found ***" is dispiayecf. If the fill 

i% iQ^ni^ the i^sge is copied to the VGP]C screen. 

Type S to E6ve a screen image onto a 6is\ fiJe. The prompt "Save as is 
displayed. Type the name of a file in which the image is to be stored. 1+ the 
extension is not >P1C then it is automatically acded- If the file already 
e>;i5tB, the prompt "Remove old Ulename ?" is displayed. Type N to keep the 
old file and terminate the operation. Type Y to continue.* The screen ifnage is 
encoded and ttoreti onto the file. 

Type D to dump the "^SP'I't Screen iffage to fi prlfV^*^. The proi!it>.tl "DttOp- Ufiiftfl 
an RxeO printer, via a Grappler* card in slot I OIC?" ifi displayed- If the 
details are correct, type Y to commence the dump. 
DtherNifie type N and the proinptt 

"Printer lOinxaO i^MXlOO 2:RXeO 3!RX10O AimB2 5iF)(B0) Qtuit ?" is displayed. 
Type Q ta terniinate, or select the correct printer by typing its number. 
The next prolt^pt! "Card (OiSraippler 1 1 Gr appl er+ 2 1 Epson ) ? " is d i spl ayed . 
Select the interface card to be u?ed. The neKt prompt "Card slot. no.. (.1 - .S) 
?" is displayed. Type the slot nuKbtr in Hhich the printer iniBFfa.ce 'fsrd' is 
InBtalUd, The ne« lettings are then displayed by the initUl dunp proftpt. 

Type F to re-enter ti»:e format settings as was done at the beginning of the 
progfAfti 
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Thif ttchnlcil fiAnuiil givts « ifttcilvd dticription of the oi^aritlon 
Digiflolve's vector grapKlc proc»i»or tyttn frhftn used with the ftpplf ]t 

CHsnputer. Thifi pEripherel Byfrtem giveft the AppJe cotnpLiter good quaHty, 
high resolution Aonochroae «nd colour graphics with onboard line drflHingi 

This peripheral tfdefi fiiit r#iy tfh interrupitf or BHff ^or its operfitioft fthfl 
thus shDuld function in any Apple system without problents. This section i5 
intencfed to provide enough inforAatioti to sof tNere devfelDpers who require to 
asG the c^A fr.oin &n tfflBM#po>^^*fit envir-DiiiieM ffp Slrtttly *ro^ft My linguAge. 

In order to drive the the user's software nu&t interface to nemory 

mapped re9i5:tfirs which «rt used to cpsai^rticate piramtteni and commaiRdt with 
the card, tii thift fhsre' ii ihter*frtfi.«te tn'^irftfee btftHeen the user 
and the graphics ( such as RS232 or IEEE interfaces) to bUw down tht 
CDvauniCA-tioG tNi-th t.hc graphics harcfniirG. The foUowing section gives the 
prograuing mpdel for thff c.ard[&> whon used dn an Apple ]t computer systefti 
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thi Appli conputtr tytttin connunlcatti piriflftirt ind conaindi to the cerd 

via fifteen ffiemory mapped registers th*t ire mapped to the peripheral ind 
progrtm ipsce aitociited with the Apple otpiniion elott. T^e ffiAin regittert 
of ihm vMtor procts^er irir ftftppftcT te i>r« lf€ ip«t« ef tti« -tldt whllit tho 

rnode control regiiter* #re mepped to the elot program space. All thit the 
usET i progrem inust do ifl to write to the mefflory locationi aatoclated with 
the slot in which the cird reeidefi in order to coniinunic«te with the vector 
processor. The foLlDHlng two ef^u^Uoni five the Addreesei of the Benory Arte 
associated with indlvitfutl ilots. 

&ASE1 ^ 49152 t 128 -i- (slDt«16) — addre&s of j^airt VGP registers 

BWS^ES * 4 tg5fi*«i(Jti — address of colour central rfrgfcttftf* 



The following table gives the programnil ng model for the vector procesfior. 



Regiit»r fidclrpM 


BitE 


used in register 


Read 

l« B 9 U 










! 7 ! ft ! 5 


1 4 f 








BASE 2-^2 






! 7 1 6 ! 5 ! 4 ! 3 ! 2 ! 1 ! (5 ! 
! / ! y ! ,5 ! 4 ! S ! ? ! 1 r « ! 


HV 


VDFFSt 


Bfi6E2+3 






! / ! 


J ! 5 


! 4 f 


3 T t } t M ? 


NV 


XOFFST 


BA5E2*4 






! 7 ! 


« • 5 


! 4 1 


3 ! 2 ! 1 r ! 


SCREAD 


HV 


BA6E1 






! 7 ! 


6 ! S 


! 4 : 

1 * 'B « 


3 I 2 ! 1 ! ! 


STATUS 


cnD 


Bfl8E.t + l 






! y ' 


/ 1 / 


! / ! 


3 ! 2 f 1 i ! 


CTRLl 


CTRI-l 


BASEl^S 






! / i 


/ f y 


1 / ! 


3 « 2 » 1 ! ! 


CTRL2 


ETRL2 


BASE 1 + 3 






1 7 : 


4 ! 5 


1 4 ! 




CEl IE 


CSIZE 


B,flSEl.+5 






! 7 ! 


* ! 5 


I 4 ! 


?. : ? i . J 1 P 1 


DELTAX 


DELTAX 


BASE 1*7 






1 7 ! 


6 ! 5 


! 4 ! 


3 ! 2 ! 1 ! ! 


&ELTflY 


DELTflY 


;tflSEI*B 






! / ! 


/ ! f- 


! ■ ! 


3 ! ? * J i & ! 


xn&s 


XHSB 


Bflgll*? 






! 7 1 


6 1 5 1 4 ! 9 ! 2 ! 1 [ ■ 




XL8B 


BASElflQ 






! / ! 


/ ! / ! / ! 3 ! 2 ! 1 ! ! 


YnSB 


YHSP 








! 7 ! 


i ! 5 


! 4 ! 


3 ! 2 ! 1 ! ! 


YL8B 


YIBB 



A nueber in the Above table defines i used bit| i / defines in unuied bit 
whicti should always be Ignored »fhen read and writttn Ai a teto* in thf 

riAil write tAblt indicAtti ah InvAlld operAtion^ 
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REBOLUTIQNi 

FDRHflTi 
HEHDRYi 

SPEEDi 

CHflRAGTERSi 
LIHESt 

SLOCKSi 

DATA INVERT! 

SCREEN READi 

SEREfH wtifnmi 

VIDEO J 
SUPPLY I 
CONSTRUCT ION J 



512 X 512 pixels, Interliccd video 

B5 chiir»t»rf by 57 rcHV ilphtnuitrlc 
tent. 

Selectable UK/USA inttrUccd/noninterU»d. 
EtylTH-, 2 iei^«R lni>f¥er |iAg«t ap« itortd. 

(\ msxirnum vector diraw speed of 1.2^ dot/se-c 

Kith ftn iveFi^v of dot/tec. 

96 ft^tlJ diamten v'ith descender!, Kith 
variable &tze ind arientatloni 

4 lint typcsi solids d^dttfidf d«|in«il «nif 
dotted diifisd. 

Viriib^lf tlz« for ftit irri f ill. 

Far cursor draMingi intercecting linefi 
can be inverted for clarity. 

To dump a drawing to a line printer, 
each pijivl lay be read individually^ 

cootrol . 

ly p-p t^Bposite It TTL. 

Si ng Je +5V sup p 1 y . 

Industrial cDmponents hand soldered on a 
high quality PCG. Soak tested f;or high 
reliability and hTBF- 

VlSPJi: iRpi^itfrr card expands all i«n^tt«n« to 
B colour optratiorti 



HRITE ttaSESt 
BGFiDEft CDLOURi 
VIDEO SHITCHi 
PAN and BCRDLLi 



8 different write eodea ar? available^ 

Video borEf«r colour t«lectabl«t 

To allotf VePlI and Apple IE to use lane fforrltbr 

Hardv^are pin and vcroll for ultimate ditplay 

fl«Mte:tHfcy. 



- 3 4 



- Revifion 2.0 



Juni 19B4 



VGPDE REGISTER DESCRIPTION. 



Thii register hjs two dif + trint ^unctionij when Mritiog d*ta at • ineini of 
Esnding to(ftfl»f^d» to thi vtttor priicfiMfir, trtd whtft, r«i # •"BAni &f rtfcfliij 
tht intfrrnil »t*tu» of tht vtctor proctifori 



Th» iol^Dl^i^g tabls fiho«s the ccffn^-dt that are tKBCutiil by tht vtttor 
precffiGr i/th^n th^ connfnd bytes fi^DHn t^elOH art i^iUPd* 




1 i? 



Li 1 1:3 



10 4 



p. 1 ^ 

D 1 1 1 j 7 

1 ole 



Sf Dri 1 C CTRlI . 



C-^i t--i 1 o' CI RL 1 






f 

u 











1 


1 





1 


2 



I 'space 



Si L ' CTRL! 

C "^c L - O cfi CTFL 1 : 



C 'i St pen 







qll 



1 D IjS 

10 1.';- 



10 1 T |e 

1 1 Li 



110 1 

_ — y-^- 



5 > 8tlM>. t^'S Alf.g 



c = 

— K 



1^1 i 



1 I 1 



:i n J 1 

c D I ^ ■ , 



4 ; 5 6 



1 : ' 1 D 



□ 1 



t'.'ALL VECTOR OEFlSHlON : 



S i c : 1 





L-7 







& " 1 ! (J It T C-r.fTi*^on 



E U ' a : u 





7 






g 






B 




_ 








9 


;^ 


Y 




/ 






J 


Z 


J 










\ 


k 


( 




< 


L 


\ 


1 








M 


'~V 


m 


r 




>" 


N 


V' 


n 






? 


Q 




o 


t 





Vr(li-n y- -^'^ j 







1 


1 .-ti 


1 




\ 1 


2 s-tpi 



MO 



1 1 1 




101 



A con.fand may be isst^ed by sir.ply writing thi vilue hyte of the desired 
co^-find to thf coffifcind regifcttr *-*ter h#>lng checled that tht vetlor 
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A. Houfie keeping comihandfi HEK 00-OF, 

c. Character commands HEX 20-7F, 

d. Small vector generation connsndf HEX 60-FFi 

Kqueg keeping coinin«ndfi HEt Q^^C^f. 



Tiiio cofiWRftRrfij ,«re not »»if t^tpiwttory froe the prevloui cpHMud fcafeit tnd 
Mill npN bt iKplilned. 

1) Scretn Si:»ilfi'ifiS- 



This coiTff.and car be used to either fill or clEar the screen depending on 
the state Q-f the pen/eraser bit in CTRL1< When pen has been selected thii 
coBfl«nd miU cr>ust «.c>B»n to be filled, Nith eraser fieleci»d the 

icretn iflll be cUar:ed. 

2) Direct Ifliage-HeiBDry iccbbb request, (hex OF) 



This commarO iE used to enable the Ecreer* i^efnory to be read on a pixel by 
pixel basis. The X and ¥ position registers are set tp point to the pixel 
that Is to be r^ftij tfnti tftftn this cominafid' i« iMtfed. Hh«n the vector 
processor is no longer busy the screen read bit may then be read f-Frorri 
SCREflD qn the VGPH, and ii colour, SCftEfiDG and SCREADB on the expander) 
to i'lBitri^i^^' t-hfe *'tatt cf « ft^eX . 

b j Vector Gene rati on Commands. 



Dne 0^ the most powerful features o* the vector processor is its ability 
to generate vectors at a very high speed. A vector is speci-fied to the 
vector processor as its start point (X-Y) and the displacement along the X 
MtrA Y axes between its staH and end points. Dnct thti been done the 
vector ir^ay be generated by determining the quadrant in which the vector is 
t.9 appear and using this information to form the actual command that li 
4^itten to the confftand register Mhich giiif^M ttie vector to be generated. 
On coitipletion of the vector drawing proce*p the X and Y regiftters point to 
the last pi^e} on the vector that was Jtist created. 



Junt 1$84 



BASIC VeCTSfi SftftttlMfi CQRRAHBS. 

CMD REGIBTER fO!0!0!l!0!XtX!l! 



DELTA X SIGN - jf poe 
mTA Y GlEGIf « 1 if n«g 



s tit ifi i ztro, 1^ bit it « gnfr, X bit definad by required option 



DELTA t N£G ! DELTA X PD& These four coirnninds will draw 

lyELTft y POS ! DELTA V P08 vector* into th« four quadrants 

I ihowEii In iny dinction in thftt 

heK tZ ! ^tK n quattrsnt fti defined by the X V 

— projectifins. 

S£LTA X NEG i DELTA X PDS 

mtft V ^£6 ! Mith V He® 

hex 17 ! hex 15 
Supplementary CorTiinandfi. 

Theie' commands ignore DELTA H or DELTA Y Values by cotf^td«riftg^ t.h'frMi tb. be 
of zero value, ^his allows lines to be drawn on the horizontal or yeriicfll 
aKe£ fiieply by specifying DELTA X or DELTA Y. 

HSB LSB 
CHD REGISTER !Q!0!0[1!OEX1X!OI 

DELTA Y ignored^ DELTA X > 

1 DELTA X i gnored , DELTA Y > 

1 DELTA X iQnored, DELTA Y < 

i t m-n Y iffhtf-^^d, ss-fA % < 6 



hex 12 

! IhBsB coffli^ands allow 



l airtsjcraKistMithonlythe 
hex 16 — — — "~ hex 10 DELTA X or DELTA Y remitter 



I 
! 
I 

heK 14 



vectors tD be drsMn along 
a iTisjcr aK 
DELTA X or 
ipeci f ied. 
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Eight fufthir vffctor tiMimftn^ft aUotf vitti^fB to bt ititm pftrillBl te thi 
iKCfi or diagonali by contidering tht itttlltr QELTA valut to be a^ual to 
the lirgsr tinit 



CHD REGISTER !0!0!Ori!llX!X!X* 



Difintd by dirtctioni 



hwK Ifi hex If:) hex 19 
\ } / 



hfex IF 



hex le 



Vectors iTkay be bravri along the 
eight najor ftxie by thete cDinA«nds 



hex IE hex IC hex ID 



cJ Character Commands HEX 20-7F. 



The vector processor contains an internal character generator to provide a 
96 character upper/ loner case set with descenderSi < tee fippendiv i ) 
To write a c.haraiC-t*r on the screen Its fitarting co-Drdin#t.e fflu^t be be 
specified ( V akd Y registers its sire t CSIZE register J aVi tflt 'type 
f CTRL2 register ) must be specified. Once these registers have been set 
up, the ASCII code for the required charater 120-7F hex) ii simply t^ritten 
to the cofimand register- A*ieF dr^iftp the character th* vectijr prcu^vse&r 
updates the X and V position registers to point to the; positfofi for the 
next character*. 

The vector pr ocBSSOr onl y draws the locatiDns that -form the character, In 
the case oi space, no drawing i% perforn^ed. To delete a previously drawn 
chaT-«&t:t,r 1 set the eraser, and draw the 5x8 block (code hex OA) or dran 
thf tiEiie ch.ar«.cttr.t on top of the character tp be deleted. 

d) Small vector generation coinmands (hex BO-FF) 



These commends allo^ short vectors to be generated without the need to set 
the DELTA X or DELTA V registers. Vectors with projections of between 
and 5 pixels in either direction may be drawn in any directic»n..' ftftsr 
executing these coi^mands the X and V regl'fiters point to tfie pixel at ttie 
end of the short vector just dratr^n. 
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Li) BTATUS/CnD retding * detvrilnlng tKt Vtttor prDCiifo:r^i fUt^t* 

MSB LEB 

CMD RE6SITER ! / ! / ! / ! / ! 3 f 2 ! 1 I / ! / - bit notdifinid 

' ! Vertical bUoklng. 

I 1 Buiy itttUii 

i--*-^"- — ftit^uy ifintfw H»tu» 



Vertical bl inking 



This bit Indicfttes thjtt the video signal generated by the cird will be 
blanked C ie undergoing flyback ). A high level indicates that the video 
slgnul is blinked. Certain cDfnmands prcduce a better dispUy if e>iecuted 
durtng a b'J..*nMTtg: **tHifrrt£*; ( -f-ot *s.«*jpi:|f a bank »ttitcli b*twfl«n tht two 
ditpla/ Pffgifi iDolcfi better If axecu.ted during blanking. I 



A-Ft9r the vector processor CKecutes a co^joand' the BUSY STATiiS bit ttill go 
lew to indicate that ttft v^iftf* t^rd^issor is hinsff MKtn thi Vector 
proEtsftoF can accept a neiii conimaTid this bit ulll ,gb high to Indicate this. 

H a new command or any of the other rtgitlhtn in the vector proceiior ara 
changed whilst the previous cofflnand is in process this msy result in 
unpredictable results. Prograir.s driving the vector processor from a 
language of high efficiency ( s^Qembler, s goad canpjler etc ) should 
always check the status bit before changing registjsrsi H a iIdm language 
Is being used such' as a trl^SIC interpreter theit this procifts «ay not be 
nsede.d as the vector processDr is fast enough to hdve cOlipleted its 
previoui command before receiving new ones from trie uitr program In 
BASIC, 



Display NlndoH status. 



If this bit is high then it indicates that the last command to the vector 
processor resulted in the points on the line or character Juet drawn being 
outside the 512 x 512 dl&play range. 



mSE iiauil - Rffvliion 3.0 
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b) CTRLl reglitffr. 

Unllkt tht CnD/8TATUB ngiitvr thii rvglstir h«i thi iirc iinning vthtn 
Nrlttin to or rtAtf frfifti 

LfB 

CTRLl REBlSTEfi ! / ! / ! y J / I 3 ! 2 ! 1 ! ! 



Pen up/dDwn 
Pen/erflser 
High speed wri tt 
Cycl ic ftcnien 



Pen up/down. 



Hhcn thit bit is set highglinEE are dr^Mn onto the Ecreea, When thit bit is 

iQly, lines dratfg tt|lt not apear on the screen but the X and V regiitert wtLI 

be updfttetf at utuAli This bit can alto be set Dr cltured tbtt pen up. and 

pen down cDirffnandi issued to thA cornniAnd register ihvfc ^2 or 

Pen/eraser , 



This bit controls the selection of pen ^or writing lines when high, or the 
eraser for rubbing out lines when low. Like the pon up bit this bit ctfi, 
be contrcUtd by conmAnds to the: control rtglitvr (htK 00 or hex 01). 

High 6pt«d Hfilt^?, 



This bit controls the operation mode of the vector proceesori When this bit 
is high the video display is switched off and the vector proc.ei.ior is freed 
to ipend <11 D-f itf time in writing d#t«' to vld'Bd menoTyt Hhvn ihli Mt 
is set back low ag^in video display ^ill resume. This is a very useful 
feature for an application Hhere a lot of cfata must be written to the screen 
In onfi go. The high speed write bit can be set to get the maximum speed froft 
the vector processorj the drawing completed and then this bit cleared tp 
resucne normal vishingi This bit also provii^ES a means for preparing a picture 

«nd then flasMng it &ntD the screen at once «o as to sKon no dr«iving 
Qperatl^s^. 

Cyc ] i c Screen , 



The vector processor has the cipBbility tc handle % and V addresses that are 
in the range of 0-40?6, When the cyclic bit is clear lines that are drawn 
outside the ditplay arte nIII not bff ilispUytd on the icrieni the vector 

processor automatically clipping to the screen edgest When the cyclic bit Is 
high the screen repeats over the full Wtt by 40?6 range allowed such that 
ftvery line or pMlit 4rmt\ inill always ip:pear on the dliplty icrnn. 



VQPn B«nuAl - Rtviiion 2>0 



c) CTRU r*gtitir. 



Thii rtgiftir if uiid to diftn* iN tyft lint being drti-rn ind tht 
orltnt«tion of ch«r«cttri. 

MSB LSB 



&T«i.2 RESmER 1 / !: y ! / t / ! 63^ b%i bU 



[ I 

! Types Df vjctorB 
Chtrtctir orienttiionft. 



The vtctpr types are defined ee foUoHSi- 
bl bO' 



con 1 1 rmcus 1 i ne 

1 dotted line 

1 (t dashed tine 

t 1 dotted dashed tine 

Ch«i.r«cter ori entat ioi^s are defined as ■fol]o«Si- 
bZ b2 



normal characters 

1 slanted characters 

1 characters on the ¥ skis 

1 i fiUnted {rharacters on the Y axii 



d] C3IZE register. 



This register is used to control the X and V scaling of chtrsctert end bloCli:! 
drawn by the vector processor. 

ESire fe-gister \ p3 f p2 ! pi i pO ! <l3 ! q2 ! ql I qO ! 

p3,p2,pl,p0 is the scalin;} on the X a>ils 
q3,q2,ql,qO is the scaling on the V axis 

Tht two independaivi ftajves ihU register stay take values from hex to he»( 
F, where 1 represents the sMllest cfiaracters through to f and the largest 
size characters* 
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•} DELTA X ri^iiUr. 



Thti light bit r«gliter ie ut«d to Bpffcif)r tti< «tr«oliii« )f^ki« praiwtjDfi '64 
« vtctor. ThlB li iimply th« tbsoluti diHtrvncff vilue between the tttrt and 
end point* the line which it required to ba dnwn. H the difference value 
is greater than 255 (the in«xiinum passible in thii register) then the 
prpjectiors ehould be divided by twa and the vector required drawn ae two 
htlvttt. 

f) DELTA Y register. 



This eight tit register is used in the identical fashion as the DELTA X 
regifit«r but defines the projeciion on the Y aKjfi^ 



g3 XhEB, y.lBl regiS^Ur*. 



These two registers form the 12 bit X poEitiDn vslye used by the vector 
processor to specify the start of lines or characters. After the vector 
proceecor has cDrr.pleted a command these registers will have been updated to 
point to the last pi*i.el of the lirte or character just drawn. The XHSB 
register in non cyclic screen mode only consists of the least significant 
bit,, or thr lower four bits when cyclic screen hae been enablsdi 



h) YMBB, YLfiB registers. 



ThesE two register* i;re u*ed to forfli the 12 bit y position value used by the 

vector processor. 



II POfirtfiT register. 



ttii* rsflister is a write onl^ & Mt regi&tff'^ wfrlch is ufi(*4 tfi B*l*cl tfre 
displ«y foremt «nd other aotlff control Qptiona. 

fISB LIS 



FORMAT REGISTER !/!/l5!4)3!2!l!0l 



I I 

I I USA/UK 

! INTERLACE/NDNINTERLftCE 

. ^ VIDEO SWITCH 

— — BIT/BYTE SCREEN READ 

SUBPAGE rOR NDNINTERIAEE 

PAGE TO DISPLAY 
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yflPJI lanual - RtvUlDn 2,0 



1) U8A/UK 

kfhin thli bit ii Ion thtn thv VBPH will gcntrttv 525 lint 60Hi vldfto, ind 
ifhttn it 1« tiifti fr2S tint SOHe vtdeo Kill be ginerited. 

When this bit is low interlaced video Hill bff generated to give thv Itlgti'pr 
resolution diypUyi pf fl2 M 416 in USA node, tnd 512 K 512 In UK. iodlt 

3'; VI1>ED SWITCH 



When this bit is low the video switch circuit on the VGPJC wiH send the 

video froi^ the phono plug input to the phono socket. When this bit If high 

the video ^vr^^^rBted th« V8?n'* circuitry will be nent to the phono 
socket. 

4! BIT/BYTE 



When this bit is low the circjitry is i 1 1 deposit the contents the 

whole byte in v^hich the requested pixel eKivtt into the icr«en nid .0tt4 
re^itier. (Jhen t^e bit ii high the dat« deposited into tfris register hIII be 
the Etate of the specified pi^el only. When data is read from the serpen read 
data register in byte mode it will be the inverse of the screen dati, a high 
bit representing an off pixeU When bit Acde ie fmlec^etl th^ rffturnfit 
•fill be all bits on for in off pixel or any bit on fiar en on pixel. 

5) 



tfhen th& VEP][ is in nor interlaced modes two sets of p^irs of pages can be 
stored in the VG^JI's memory, This bit is used to specify which one of these 
t¥o fiifs f« used for display and writlngi 

6) PAGE TO DlSPLftY 



This register is used to specify which of the two dieplay pages will be shown 
on the monitor in all modesi When this bit is Ion the left hand side of the 
difpUy in«.ge X«0 to X-Si; »i.U. bt diiplfly^ed.,. ^hen the bit is high the right 
fliftd' Sid* ef ttie imegi X*m. to: ^f:^ trll'l di spUyed , 

The effects of reieti 



When the Apple computer is reset at power on or by operating the reset twitch 
tU of the bits in this^ regiittr itill be ni to itrfli it te «lid inportant to 

note thit comi^andf such as clear screen and reset registers ( 107 to CMD 
register ) will not effect any of the registers it BASE2 or on the VQPH 
expander card. 
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j) 110DE rigiitir. 



Thl« register is usecf to control th« display writing mode «nd th« itats q4 
thi ditpUy btordir, 

nSB LSB 
NODE nglsttr !/!/!/!/l3!2!l!0! 

BORDER COLOUR ! t-- DISPLftY WRITE KOOE 

DIBPLf^y WRITE MODE 



Thesff three frits control the eight write modes for the yGP3[ card. Thi 6 
ffkDdes arp de&cribed in the Applesoft support section of this manual. 



tl BDKDER COLOUR 



When this bit is high the dUpli^ ftdrclffr WSU ^* o^ff whffft tbr Bit H lb.»> 
the dispUy border Kill be fir>- 



k) YDFFST rtsJiter, 



This 6 bit regifttar is used to. set the Y offset ( ficrcU difiplacsinent ) oi 
the display fh «ultiptes of B plxel'St 

J) XQFFST register. 



This b bit register ie used to set the X offget I pan displacement ) of the 
tfiapUy in multiples pf B p:i;Ji*li- 

H SCF^ftD register. 



fMi riglfWr is used to read th« etate of t icrien bit or byte after A 

direct image access request has been issued to the co^rmand register, The 
Breaning of its corttents depends on the state of the BIT/BVTE bit in th# I 
FORHftT re9iiter. 
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VBPlt stnutl - fiivlilon 2.0 



Jun« HM 



Ttil V&P][ ivptTidtr c«rd iKpAndf thff opention thr VGP][ ctrd to B 

tolDurft. Th> tKpinder c«rd occupleft tht ilot to the right of the VGP][ caril 
and Gontiinf • further 12Bk bytes of icreen nenory. The expander hii three G 
bit registers which Are used to control operation In colour. 
This? rBQisters are napped to the reg.iettr address spaces associated with the 
slot of the V6P]t expandfrf. 

SftSES ■ 49280 + { slottU 1 where slot is the s:l*^t pi Ih* B^tandtr 





HSS 














L8B 


READ 






! 7 ! 


b 


! 5 ! 


A 


«• S ! 


2 


! 1 


f © ! 


BCftCSS 


NV 


BA5E3+1 


-. ^ ' 


b 


! S • 




! 3 ! 


2 


! 1 


! ! 


SCREDQ 


KV 


BASES +2 


! 7 ! 


b 


! 5 '. 


4 


! 3 ! 


2 


! 1 


! i 


NV 


COLHOD 



»V in the rfia:d/M^lt;e tj^ble iniicitiji, an Invalid oper«tion. 

When the VBI^H system is being operated in colour the merrary on the sctual 
VQP^t card is used as the red display page, the mefnory on the expander card 
provfiitVv tt)f green and blue display inf ornationi 

a) SDREM 



This eight bit register contains the screen read data ^tdit. the bluE pUne 
after a direct iffiage «cces& request. The interpretation of this data depends 
on the setting of the BIT/BYTE control in tfte PDRHfiT register. 



6) ^tCf^EDB 



This eight bit register perforBS the same function as ttie a'b^vt rtfl'tfiffr 
except that the data contained in the registBr is data from ikn green pUne. 
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e> Cffi-iHOD:. 

This fifisttr tontroli tht ttritff «Dde for tht grien <nd blut planet and tht 
ceftponint of tht faordtr colour froii the gr»n «nd blut pUnti* 

HSB L&B 
CDLHOD r^gifter ! 7 ! 6 ! 5 ! 4 ? 3 ! 2 » 1 ! f 



BLUE BORDER ! 1 

BLUE MODE » i BREEN WK 

— - ^ GREEN BQRfiER 



These three bite specify the write ffiode to be applied for the green displa/ 
page. Valid write Biodes are described in the Applesoft su|]pont section of the 
MHuai I 

2) GREEN BORDER 

This bit specifics the green component the border colour. If thie bit is 
high no green video will be generated for the if the bit ts loH there 

Hill be e green cpmponent in the border colqur. 

Z) BLUE MODE 



These three bit» specify the write node to be applied for the fej^i* slisgJ»ii: 
page. 

A) BiUE BORDER 



Thie bit specifies the blue coeponent of the .bofder colour. If the bit is 
high then there will be no blue component In tire b^Ner colour, if the bit is 
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Ni HI 1 titer ippticitiDn form. 



Dlgiiolvt Htll itnd you Iw ior 1 yiiikt m riiMtlititr s^f Vf|> divfl&pHhIt bvtb 
froB DI6IS0LVE and othtr incfvpendant toftwari praductrt, To receive the VSP 
neNilftttr pleate fill in the fQllowinQ fort «nd rtturn it toi 

Di gi sol ve Ltd» ^ 

Airv ind Ctlder Hork«, 

Cinder Lane, 

Cast 1 e-f ord , 
West Vorkshire, 

Coffipanyi 
AddreBBE 



Uhert ypu obtAintd y0s^ ^^iti 



Your Coftputcr CQnf igurttUnt 



YDur Briphlcs ftppllcjition^r 



H you are Hrlting, or have Hritten a pragrarn for a V6P product, pltaie let 
ut knoH. Thtrt An pXjfMf V6P ii^tiri Mho light h4Vi « nttd fur ynur 

^prDgrin end Hoald fity f i>r M i 



